Functional interactions of red cells sensitized by IgG1 and IgG3 human monoclonal anti-D with enzyme-modified human monocytes and FcR-bearing cell lines.
Human monoclonal IgG1 and IgG3 antibodies specific for the Rh antigen D (anti-D) were tested for their ability to promote the binding of D-positive red cells to peripheral blood monocytes and Fc receptor (FcR)-bearing cell lines (U937, K562 and Daudi). Monocyte-mediated antibody-dependent cell-mediated cytotoxicity and metabolic (chemiluminescent) responses were also determined. By comparing the activity of different cell lines in rosette assays, and by using murine myeloma IgG2a and IgG1 to block FcRI and FcRII respectively, these functional interactions of sensitized red cells (E-IgG1 and E-IgG3) with monocytes or cell lines were shown to be mediated predominantly and perhaps solely by FcRI. E-IgG3 bound to human monocytes and cell lines to a greater extent than E-IgG1. Rosette formation by E-IgG3 was relatively less susceptible to inhibition by fluid-phase murine IgG2a than was rosette formation by E-IgG1. These findings may be due to the long hinge region of IgG3 which enables it to bridge the gap between two negatively charged cells more efficiently than IgG1. Consistent with this hypothesis was the greatly increased rosette formation achieved by treating monocytes or U937 cells with neuraminidase or bromelain, procedures shown to reduce the zeta potential of these cells. The lytic and metabolic activities of untreated human monocytes were also greater towards E-IgG3 than E-IgG1, red cell binding being a prerequisite for these responses. However, after pretreatment of monocytes with neuraminidase, these responses were greater with E-IgG1 than with E-IgG3. Further, the addition of polybrene to non-specifically enhance cell to cell binding also resulted in greater lysis and chemiluminescence with E-IgG1 than with E-IgG3. These results indicate that, although E-IgG3 are more effective than E-IgG1 in promoting red cell binding to monocytes, E-IgG1 are more efficient at activating the lytic and metabolic processes providing the steric disadvantages of the shorter hinge region of cell-bound IgG1 are circumvented.